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Abst r act
This article ainms to set out a theoretical concept, i.e. the Wndow of
Locati onal Qoportunity concept, which accounts for notions |ike

i ndet erm nacy, human agency and historical accidents when explaining the
spatial pattern of newy emerging industries.

W will state that their spatial formation does probably not reveal
predictabl e tendencies of necessity and regularity during their initial
stage of developnent, because structures, conditions and capabilities
laid down in the past are wunlikely to deternine their spatial
mani festation. Potential inpacts of space are considered to be highly
unpredi ctable: latent triggers or incentives providing opportunities
and/or challenges are namnifold, while the selection environnent nay
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operate only very weakly. As a consequence, we will claimthat notions of
human agency and accidents are necessitated to “explain' the spatial
pattern of new industries. Because there is much uncertainty about the
site where new industries will emerge, wi ndows of |ocational opportunity
tend to open up in the event of newy energing industries: this
theoretical concept holds the view that the long-term evolution of the
spatial systemis potentially, but not necessarily unstable.

1. Introduction

One of the principal topics in economc evolutionary thinking is to
provi de expl anations for the emergence of novelty (Hodgson, 1993). There
is much debate about the extent to which novelties nmay be deternined by
specific circunmstances, or should be regarded as the outcomes of chance
events. This chance-necessity controversy may also throw Iight on anot her
debate concerning the nature of the dynamics of technol ogical evolution
in particular and economic developnment in general, which is a topic
central to evolutionary theory (Nelson, 1995). This relates to the
probl em whether novelties reflect gradual, continuous or dramatic,
di sconti nuous tendencies of change. These conflicting views about the
nature of change in systenms, known as a controversy between the
gradual i st approach and the punctuated equilibrium perspective (see, for
i nstance, Hall, 1994) can also be found in other scientific fields, such
as biology (Mnod, 1972), philosophy of science (Kuhn, 1970), physics
(Prigogine and Stengers, 1984) and economic history (Mkyr, 1991).
Economi ¢ geographers are dealing with sinmilar questions. On the one
hand, they are nuch interested in analyzing the driving forces behind the
spatial pattern of nmajor technol ogical innovations, i.e. the extent to
which chance and necessity nmay be involved in their spatial
mani festation. On the other hand, they explore the way these novelties
may affect the evolution of spatial economic systens, i.e. whether these
bring about the rise of new growh regions at the expense of old
industrial regions (Scott, 1988). In this chapter an attenpt is nade to
address both problens from a particular spatial angle. This is done by
i ntroduci ng the Wndows of Locational Opportunity (WO -concept (Boschna,
1994). To this end, we will focus attention on the problemas to how to
explain the location of nmjor innovations that give birth to new
i ndustries (such as the transistor, the integrated circuit and the nicro-
processor that led to the enmergence of a new conputer industry). First,
we wll discuss whether indeterm nacy, hunan agency and chance rather
than determini stic nechani sns nmay be involved in the spatial emergence of



new industries. W wll conclude, for exanple, that newy energing
industries are likely to develop rather independently of established
spatial structures and conditions. Second, the WO concept addresses the
fundanental problem whether the ability of regions to generate new
industries is likely to be subject to fundanental change in the course of
time. Wth respect to the latter, it enphasizes on a potentially, but not
necessarily unstable evolution of the spatial system

VWhen addressing these items, we wll discuss or refer to key
concepts in evolutionary thinking (indeterninacy, randomess, selection
environnent, the cunulative, localised nature of innovation) when these
may be helpful to specify and define the nmain features of the WO
concept. We will point out, for exanple, that the selection environnent
is unlikely to determ ne where new industries will emerge and prosper in
space, due to a mismatch between their new requirements and the existing
production environnent. As a result of this lack of fitness, new
industries wll shape and transform the |local selection environnment
according to their needs as their devel opnent proceeds.

This chapter is divided in three sections. In Section 2, we wll
set out the main traits of two particular notions of innovation. The
first is the cunulative, localised and primarily incremental concept of
i nnovation, which refers to the evolutionary theory of technical change
proposed by Nelson and Wnter (1982). The second is the revolutionary,
random unpredictable and disruptive concept of innovation, which has
been adopted by (anong others) evolutionary reasoning in chaos theory
(see, for instance, Leydesdorff and Van den Besselaar, 1994). The two
notions of innovation not only throw a different light on the role of
chance and necessity when explaining their origins, but these also
reflect different views regarding the nature of dynanmics involved
(gradual versus dramatic change). This wll enable us to define nore
clearly in Section 3 the main features of the W.O concept, which attenpts
to conme to grips with the nmechani snms behind the spatial nanifestation of
the latter notion of innovation, i.e. new industries. As far as the
chance- necessity debate is concerned, we will discuss successively in the
Sections 3.1, 3.2 and 3.3 whether indeterm nacy, human agency and
randonmess are involved. In other words, we will specify the extent to
whi ch the existing environment determines the place where new industries
will emerge, i.e. the extent to which chance and necessity are involved
in their spatial nanifestation. W wll claim for instance, that the
spatial pattern of new industries is unlikely to reveal predictable
tendenci es of necessity and regularity, not in the |east because spatial
structures and conditions laid down in the past are unlikely to deternine
their spatial manifestation. As far as the nature of change is concerned,



we wll focus attention in Section 3.4 on the extent to which the
evol ution of the spatial system may be subject to fundanmental change when

new i ndustries energe, i.e. to what extent these novelties require so-
called new growth regions rather than old industrial regions to devel op.
W wll relate this to the nechanisns behind the l|ocation of new
i ndustries described previously in terns of indeterm nacy, creativity and
randonmess. In Section 3.5 we will claimthat the rate of discontinuity
of the new industry involved may determi ne what type of spatial change
occurs. Section 4 will draw sone concl usions.

2. Two notions of innovation

To start with, a distinction will be nmade between two notions of
i nnovation. W wll first discuss the nature, origins and inpacts of
techni cal change as defined by Nelson and Wnter (1982). It |ays enphasis
on a localised, cumulative and primarily increnental concept of
i nnovation, which results from the |localness of searches for new
technol ogi es, the inportance of cunulative trajectories of innovative
behavi our and the transmission and anplification of feedback between
firms operating in clusters. Next, the features of the concept of the

di scontinuous innovation will be presented, which sharply contrasts with
the previous notion of innovation in many respects. This outline will be
partly based on insights of the neo-Schunpeterian |ong-wave theory
(Freeman et al., 1982). However, we wll also draw from those

evol utionary strands that refer to chaos theory in order to underline the
catastrophic nature of mmjor innovations (see, for exanple, Hodgson,
1993) or acknow edge the inportance of mgjor innovations because these
lay at the roots of new technological trajectories (Dosi, 1982;
Silverberg, 1988; Mkyr, 1990). In short, this discontinuous concept
takes notice of the indeterm nate and unpredictable origins of ngjor
i nnovati ons or new techno-industrial trajectories, because |large nunbers
of (small, arbitrary) potential triggers and (weak) sel ecting nechani sns
are involved. Mreover, it accounts for the disruptive and destabilizing
i mpacts of nmjor innovations, such as changes in the econonmc and
institutional structure.

This distinction will serve several purposes. The nain features of
the notion of the discontinuous innovation will be used to construct a
theoretical concept in Section 3, which endeavours to come to grips with
the mechani snms behind the spatial nmanifestation of new industries. The
outline of the notion of the continuous innovation will be helpful to
specify and sharply define the min features of this discontinuous



concept, while it will also nake clear that the evolutionary notion of
techni cal change introduced by Nelson and Wnter (1982) is rather unfit
to address such a research question

2.1 The notion of the continuity of innovation

The evolutionary theory of technical change as defined by Nel son & Wnter
(1982) focusses attention on the inportance of uncertainty in which the
i nnovation process takes place. Conplex and dynam c environnents do not
provide freely available and readily accessible information. As a
consequence, econom c actors face uncertainties resulting from a wide
range of possible alternative paths of behaviour and the inability of
firme to assess the nerits and drawbacks of each of these options. In
order to cope with this uncertainty, decisions of firns are likely to be
guided by routines (Nelson and Wnter, 1982) or behavioural rules
(Hei ner, 1983). Such attitudes of firns, enbedded in skills and
experience are |likely to show regular, continuous and relatively
predictable patterns, because uncertainty requires behaviour to be
reduced to sinplified patterns while firms have linited awareness of
alternatives. As a consequence, firms tend to enpl oy conservative, risk-
averse behaviour: they wll hesitate noving into unknown territory,
because in this case, there is no prior experience to benefit from

This does, however, not inply that change does not take place. On
the contrary, economic actors exhibit innovative behaviour, defined as
changes in routine (Nelson and Wnter, 1982) despite high uncertainty and
ri sks. Neverthel ess, innovative behaviour is believed to be guided to a
consi derabl e degree by prevailing routines. Firnms are considered to carry
out so-called searches, that have been described by Nelson and Wnter
(1982) as routine-guided efforts to explore possibilities of routine-
changi ng innovations. This search behaviour is likely to be undertaken
| ocal |y because uncertainty is nore likely to be kept under control when
this search is directed to nore familiar markets, technologies and
exi sting routines. In fact, when innovative behaviour is regarded as a
result of a problemsolving response initiated by perceived troubles with
exi sting routines (stagnant or declining nmarkets, technol ogi cal anomalies
in established routines, or threats of innovative rivals), the latter
tend to push firms to look in directions not unrelated to their past
achi evenents. Wen innovative behaviour is considered to be induced by
the chall enge of technol ogical opportunity because the use of existing
technol ogy offers scope for considerable inprovenents in the near future,
i nnovations are likely to be closely related to existing products and the



organi zation of production processes. However, this does not inply that
search outcones nmay not still be subject to stochastic processes. For
exanpl e, potential adaptations to a changing environnent, although
heavily constrained by existing routines may be quite numerous (Hall
1994). This is why changes in an evolutionary perspective are often
described in probabilistic terns.

This historical nature of the continuous notion of innovation may
be further illustrated by the fact that innovative behaviour is seen to
proceed al ong specific paths or technological trajectories (Dosi, 1982).
These are described as regular guidelines of exploratory activities
specific to a particular technology, or to a wi der range of technol ogi es,
so-cal l ed technol ogical paradigns. This inportance of path-dependency
implies that the historical accumulation of information, know edge and
experience tends to structure avail able options and probabl e outcones of
searches, while it constraints the ability of economic agents to react to
changi ng mar ket signals. Innovative behaviour nay show a certain interna
logic, that acquires nomentum as it proceeds along trajectories. This
conti nuous, cunul ative pattern of innovative behaviour along trajectories
has often been related to | earning processes: The use of a new technol ogy
may result in further inprovenents because new opportunities are
identified based on practical know edge and previously acquired
experi ence (Rosenberg, 1976). On the one hand, this may take place within
firms, bringing about the accunmulation of firmspecific advantages or
conpet ences (Dosi, 1984), especially when ... technology is not a free
good, but involves specific, often idiosyncratic, partly appropriable
know edge which 1is accunmulated over tine through equally specific

| earning processes ... ' (Dosi and Orsenigo, 1988, p. 16). This assynetry
between firms, the varying techno-industrial positions of firms wth
regard to a particular technological frontier is likely to be

consolidated due to firmspecific l|earning processes, skills, R&D
abilities and economnmies of scale (Nelson and Wnter, 1982; Dosi, 1984).
On the other hand, these cunul ative, self-reinforcing processes nay occur
within clusters of closely linked firns. In fact, the transm ssion
exchange and feedback of technol ogical know edge, resulting from °
reci procal stinmuli, bottlenecks, information flows, spillovers of
t echnol ogi cal know edge, etc.' (Dosi and Orsenigo, 1988, p. 28) mmy spark
off a dynamic innovative process in those firnms that are either |inked
into such a network or have (local) access to these externalities.

This inplies that evolutionary change is, to a large extent,
cunul ative and gradual (De Bresson, 1987). This notion of cumulative
i nnovati ve behaviour has, in fact, often been associated with series of
conti nuous, snal | -scal e, i ncrenent al changes, such as quality



i mprovenents of products and nminor cost reductions of production
processes. Rosenberg (1982) states that the econom c significance of the
cunul ative effect of many minor, increnental innovations is actually very
| arge, although each of themhas a very linited econom c inpact.
Institutions (industrial associations, wuniversities, governnent
bodies) may be considered part of the selection environnent: these
regul ate and coordi nate the behavi our of actors in general and influence
i nnovative behaviour in particular (see Nelson, 1995). The so-called
regul ati on approach (Lipietz, 1986; Boyer, 1988) regards the role of the

soci o-institutional structure as an °~... essential underpinning of
efficient capitalist production system...' (Scott and Storper, 1992, p
5). Wiat is essential here is that this regulatory influence of the
i nstitutional environnent is believed to support the continuous

devel opnent of innovative behaviour along trajectories for a long period
of tinme as soon as a wide range of durable institutions has matched their
requi renents (Freeman and Perez, 1988).

Al t hough this notion of continuous innovation may be regarded as a
disequilibrating force, it takes place in a relatively ordered manner
(Dosi and Orsenigo, 1988). This may be associated with its main features
nmentioned above, i.e. the <continuous and cunulative patterns of
technol ogi cal change along trajectories; the local character of search
and imtation in terns of routine-guided adjustnents; the relatively
stable and self-reinforcing diffusion patterns anpbng clusters of inter-
related firms; and the regulatory influence of durable, supporting
institutional structures. Further, the selection environment inposes
heavy constraints on new technologies that strongly deviate from the
established trajectories, even if these novelties possess superior
qualities’, these will therefore not survive. This brings about stable
patterns of dynam c econom ¢ devel opnent for at |east sone tine.

2.2 The notion of the discontinuity of innovation

Fol | owi ng Schunpeter (1939), nmjor innovative breakthroughs represent
dramatic breaks or quantum leaps in the direction of techno-industrial
devel opnent. It is therefore unlikely that the information, know edge and
experi ence accunulated along trajectories, as stressed by the
evolutionary theory of Nelson and Wnter may determine or stinulate the
appearance of this notion of innovation. In fact, the emergence of major
i nnovations is acconpanied by new and unstandardized know edge and

1

If such is the case, path dependency has resulted in | ock-in



fundanental |y different kinds of information, while qualifications of the
l abour force, the R& conmitnents and the established institutional
envi ronnent (know edge infrastructure, capital suppliers, governnent) are
unlikely to be conpatible with the new requirenents of mgjor innovations.
It is even very likely that prevailing routines and institutions act as
i npedi mrents for the adoption of mgjor innovations (Perez, 1983). As a
consequence, discontinuity is regarded as of such a dranmatic nature that
any specific, predictable influence from past structures and practices
may be ruled out. It is, however, inportant to note that this dramatic
nature has not so nuch to do with the pace of change; it is rather a rule
than an exception that the adoption and diffusion of breakthroughs take
place rather slowy (Rosenberg, 1976). This nmay be related to their
di scontinuity nentioned above.

This lack of positive influence frompast events, conbined with the
nunerous hindrances attributed to prevailing routines and the presence of
hi gh uncertainties attached to the introduction of nmajor innovations
explain why concepts like heroic Schunpeterian entrepreneurship and
Keynesi an ani mal spirits have been used to explain why ngjor innovations
occur (Freeman and Perez, 1988). The prospect of superprofits, resulting
from patent protection, inperfect conpetition and other first-nover
advantages is regarded as the only incentive that nakes firnms introduce
breakt hroughs in the economic system Their discontinuity may also
explain why the rise of new industries is often associated with newy
emerging firns (Dosi, 1982). The enphasis on firmspecific advantages by
the evolutionary theory of Nelson & Wnter (1982) provides a powerfu
explanation for the reluctance of established firns to adopt major
i nnovations. In fact, this inability nmay be explained by the large gap
that exists between the techno-econonic conpetence of existing firnms on
the one hand and the new requirenents of major innovations that deviate
strongly fromprevailing routines on the other hand (Heiner, 1983)°

According to nodern evol utionary thinking, the emergence of novelty

2

However, there nmay be differences between nmjor innovations
concerning their discontinuity. For exanple, Rosenberg (1976) states that
the ability of firns to adapt depends on ... the conplexity of the new
techni ques, the extent to which they are novel or rely on skills already
avail able or transferable from other industries, etc.' (p. 197). In the
case of major process innovations (new production nmethods), it is not
i mpossi bl e that the (established) firnms can nake use of existing know how
about the product, nmarket demand and existing sale and distribution
facilities, which nake them fitter to inplenent these breakthroughs
(Teece, 1988). W will discuss this nore in detail in Section 3. W will
conclude there that only inquiry may deternmine in each particular case
the extent to which firnms, regions or countries have fallen back on
existing routines and conditions to generate, imtate or apply major
i nnovat i ons.



is subject to a random variation, that stands in sharp contrast to the
noti on of continuous innovation. Breakthroughs are either regarded as
unf oreseen, unexpected outconmes of searches (Nelson and Wnter, 1982;
Mokyr, 1990) or conceived to be induced by snall, arbitrary factors
anal ogous to the so-called “butterfly effects' in chaos theory (Dosi

1982; Silverberg, 1988; Arthur, 1989). W will only briefly analyze here
the extent to which nmgjor innovations, in spite of their discontinuity
may be subject to influences of existing practices and environnental
conditions. This topic is likely to throw light on the chance-necessity

debate nentioned in the introduction, and wll be analyzed nore
thoroughly in Section 3.3. In short, we will argue that it is inpossible
to predict which major innovations wll emerge, by which specific

triggers they are induced, and by which elenents of the environment they
are sel ected. The fundanmental uncertainty about their sources and inpacts
is likely to preclude an ex ante logic behind the energence of nmgjor
i nnovations in tine and space (Silverberg, 1988). Dosi was right when he
claimed that it is inmpossible ... to draw any conclusions on the
directions of change of the systemw thout first seeing it moving in each
single part' (1984, p. 108).

As far as the uncertainty about the specific inmpact of triggers
provi ding opportunities and/or challenges is concerned, this is not only
because a multitude of small, arbitrary events, that are hard to
general i ze about, are likely to be involved (Arthur, 1989). This can al so
be related to the fact that only a few out of an infinite nunber of
potential triggers or focussing nechanisnse wll actually result in
br eakt hroughs ( Rosenberg, 1976) . As far as the uncertain and
unpredi ctabl e i npact of the selection environnent is concerned, this my
not only be explained by the fact that this environment contains so many
potentially influential elenents (a wde range of technol ogical
econom c, political and institutional factors) that it is inpossible to
predict which one(s) will exercise a (decisive) influence. This is also
because the favourable inpacts of the environment are likely to be rather
weak, due to its poor match wth the new requirements of mgjor
i nnovations as explained by their discontinuity above®’. It not only neans
that maj or innovations survive despite the fact that they reflect, al npbst
by definition, unfit changes, but it also inplies that a technol ogica
br eakt hrough that becane dominant after a process of conpetition between
rivals is not necessarily the superior or the nost efficient one (see

° 1t should be noted that mamjor innovations are regarded here as
hi storical accidents because indeterm nacy is involved, and not because
specific environmental conditions happened by chance to match perfectly
t he needs of these new technol ogi es.



David, 1985; Arthur, 1989). In Section 3 we wll argue that the |ack of
specific stimuli from the environnent necessitates firnms to create or
attract their own supporting conditions, such as input requirenents
(Storper and Wal ker, 1989). This favours the view of a dynamic growth
process, wherein supporting conditions (skilled Iabour, useful know edge
and information, dynamic wuser-supplier |I|inkages, responsive capita
suppliers) conme into being as the devel opment of new industries proceeds.
This view differs from the continuous perspective because such a
devel opnent process in their initial stage of growh is not based on the
presence of favourable conditions. On the contrary, the environnent is
shaped according to their needs because such a supportive production
envi ronnent is | acking.

Maj or innovations are likely to have disruptive and pervasive
effects on the economic system On the micro-level, we already explained
why prevailing routines and high adjustnment costs may hanper the ability
of established firms to divert into totally different fields of
technol ogy. On the neso-econonic |evel, najor innovations nay bring about
structural changes, altering and displacing the previously existing
economni ¢ structure, because breakthroughs have different inpacts on the
various industries in an econony. Further, institutional structures have
to be adjusted because the prevailing institutional environment is
probably inconpatible with the requirenents of new breakthroughs because

they are di scontinuous (Perez, 1983). On the nacro-econonic level, it has
been stressed by many authors that najor innovations may only have a
small econonmic effect unless they occur in clusters (Frischtak and

Rosenberg, 1983). In a |long-wave perspective, these are believed to pave
the way for the resurgence of long-term economc growh, because they
of fer new opportunities for investnents (new narkets) and productivity
gai ns, whereas their diffusion is likely to sustain a prosperity phase
for sone time (Freeman, Cark and Soete, 1982). It is not surprising then
that major innovations are often considered a prerequisite for securing
the long-term survival of the economic system they not only overcone
l[imtations of existing structures such as the exhaustion of
technol ogical and economic possibilities, but they also break down
institutional rigidities enabling new activities to occur (Dockés and
Rosi er, 1992).

- Table 1 -

The differences between the two notions of innovation are summarized in

10



Table 1. The features of the notion of discontinuous innovation will be
used to construct a theoretical concept in Section 3, which wll deal
with the mechani snms behind the spatial manifestation of new industries.
The notion of continuous innovation may be regarded as unfit to address
such a problem because it neglects the issue of discontinuity. However,
we will argue in Section 3.5 that such a franework is nore appropriate to
describe the spatial formation of new industries when they build on
conditions inherited from the past in order to adjust the |ocal
environnent in accordance with their own needs.

3. Wndows of Locational Cpportunity

The principles behind the notion of discontinuous innovation will now be
applied to develop a theoretical concept, called the ~Wndows of
Locational Cpportunity’ (WO, that endeavours to wunderstand the
nmechani sns of the spatial nanifestation of mgjor innovations that give
birth to new industries. The W.O concept partly builds on the work of
Scott and Storper (1987), Scott (1988), Perez and Soete (1988) and
St or per and Wl ker (1989).

In the following sections, we wll first successively discuss
whet her indeterm nacy, human action and acci dental events are involved in
the spatial energence of new industries. By doing so, we will specify the
extent to which the existing spatial environnent nmay exercise influence
on, or even determne the location where new industries will emerge. In
other words, we will define the extent to which chance and necessity are
involved in their spatial manifestation. Next, the W.O-concept is applied
to the problem whether newy energing industries will disrupt the |ong-
termevolution of the spatial system i.e. whether the ability of regions
to generate novelty is subject to fundanmental change in the course of
tinme. It basically regards the problem to what extent these novelties
requi re new growth regions rather than old industrial regions to devel op.
This will strongly depend upon the nechani sns behind the |ocation of new
i ndustries, which has been described in terns of spatial indeternmnacy,
creativity and randomess. Wth respect to both natters, the W.O concept
states that new industries are likely to enmerge and develop in space
rather independently of established spatial structures and conditions,
while it lays enphasis on a potentially unstable evolution of the spatial
system This will be illustrated by a few exanples taken froma |long-term
spatial analysis of Great Britain and Bel gi um (Boschma, 1994).

By doing so, the WO concept uses sone topics and notions dealt
with by nodern evolutionary thinking, such as randommess and sel ection
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environnent. This concept clainms, for exanple, that the rise of new
industries in space, though highly unpredictable is not an entirely
accidental outcone because it is often triggered by existing practices
and structures that provide challenges or opportunities. Mreover, it
states that the selection environment is unlikely to determ ne where new
industries will emerge and prosper in space, due to a msnmatch with their
new requirenents. Because of this lack of fitness, it is wong to treat
the I ocal selection environnent as given; newy energing industries shape
and transform their production space according to their needs as their
devel opnent proceeds.

3.1 Spatial |ndeterm nacy

To begin with, the discontinuous nature of nmajor innovations set out in
Section 2.2 inplies that the spatial formation of new industries involves
spontaneity or indeterm nacy because unlikely to be determined by or
bound to particul ar places. Storper and WAl ker (1989) assert that because
new i ndustries differ from existing ones, they require unique |ocational
specifications that need to be nmet in space in order to support their
further devel opnent. This discontinuity involves a fundanmental problem of
adaptation for regions: their own particular histories (trajectories),
which have resulted in a particular technological, economc and
institutional specialization nake them wunfit to seize these new
opportunities. This can be explained with the assistance of the
particular evolutionary framework presented in Section 2.1. there is
likely to exist a large gap between the new (locational) needs of new
i ndustries and the prevailing techno-industrial structure (the techno-
econonmic conpetence of firms and industries) and institutional
environnent in regions. The larger the gap, the higher the adjustnent
costs related to, for instance, the acquisition of new know edge,
information and skills, and the nore difficult it is for regions to draw
on available local conditions to restructure their |ocal economes. This
negative elenent of path dependency nmay explain why old industrial
regions are sonetinmes incapable of generating new technol ogies that
deviate considerably from their established trajectories. In fact,
industrial regions may beconme “locked" into a production environment
which is strongly geared to their established techno-industrial structure
that they becone incapable of responding to any fundanental changes.
VWereas the idea behind discontinuity explains the severe
adj ust ment problenms confronting regions, the notion of spati al
i ndet erm nacy suggests that it is inpossible that their ability to adapt

12



is determned by past experiences. Due to a msmatch with the new
requi renents, spatial practices and conditions that have been accunul at ed
in the past, will not provide any stimuli to the developnent of new
i ndustries and, therefore, will not predetermine where they will energe.
This view stands in contrast with a widely-held belief in [ocation theory
that clainms that new industries wll develop nost rapidly in those
regi ons where their static, quasi-fixed, pregiven |ocational needs (for
instance, a highly skilled population) can be nobst effectively matched

with local conditions accunulated in the past (Hall, 1985). Their spati al
mani festation should be regarded then as °... essentially random and
indifferent to the specificities of place ...' (CGordon, 1991, p. 178)

rather than as an automatic and predictabl e outcone of spatial structures
and practices laid dowmn in the past. Accordingly, nany spatial outcones
are possible. W will not take the view, however, that potential inpacts
of space should be neglected, a topic to which we shall return in Section
3.3. There we will argue that this set of possible spatial outcones may
be nore linted than i s suggested here.

3.2 Creation of Production Space

The inportance of spatial indeterm nacy |eaves room for human agency or
creativity to be involved in the spatial formation of newy energing
i ndustries. For reasons set out above, new industries can hardly draw on
avai |l abl e conditions to support their devel opnent in space, which is why
they must rely on their creative capacity to generate or attract their
own supportive conditions in space (Storper and Wl ker, 1989). This
creative ability conpensates for the lack of stinmuli from the spatial
environnent. |In fact, new industries steadily create their favourable
conditions (such as required |abour, <capital, suppliers, nmarkets,
institutions) in situ or attract them from outside, rather than being
tied to preexisting, independent |ocational factors (Scott and Storper,
1987).

For this reason, it would be wong to treat the |ocal environment
as a static selection mechanism By contrast, newy energing industries
wi || shape and transformit according to their needs as their devel oprent
proceeds. Hence, the local environment is likely to be adjusted to their
requirenents only in those places where new industries have actively
mani fested thenselves. This inplies that a supportive and efficient |ocal
environnent is nore likely to be an outgrowh of, rather than a pre-
condition for the rise of new industries.

There is no reason to believe that the location where a new
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industry enmerges is necessarily the nost efficient of all possible
pl aces. The lack of a favourable inpact of the environnent discussed
previously inplies that |ocations of new industries are unlikely to be
selected, let alone the nost suitable ones. In fact, it is difficult to
think of optimal |ocations when the specific needs of new industries at
their earliest stages of devel opnent are not pre-given but conme gradually

into being as these develop. W wll turn to this issue in the next
section. Even so, the presence of high returns in the early stages of
gr ow h, whi ch results from pat ent protection, t echnol ogi ca

i nappropiability and (tenporary) price inelastic demand allows new
industries to locate and survive in arbitrary places where, for exanple,
“labor supplies are apt to be poor or inappropriate, |inkages to relevant
suppliers and buyers spotty, local markets weak, infrastructure poorly
devel oped, and so forth' (Storper and \Wal ker, 1989, p. 73). Moreover, the
| ocal presence of high costs is likely to be offset by the creative
ability of new industries, because it brings efficiency in their |oca

producti on environnent.

Another inplication is that the developnent of newy energing
industries at their initial stage of growmh should be viewed as a
creative process associated with the lack of a supportive environment,
rather than as a process of positive feedback founded on the presence of
favourabl e local conditions. However, this process of positive feedback
which is related to Veblen's notion of cunulative causation, may take
place at a later stage of their devel opnment (see Storper, 1992). Then,

entry barriers wll be inposed on lagging regions. W wll focus
attention on this latter topic in Section 3.4.
The relevance of the creative ability may be illustrated by a

historical exanple relating to Great Britain and Bel gi um (Boschma, 1994).
The exanple is interesting because it challenges the comon belief of
econonmic historians that in the late eightteenth, early nineteenth
century, given the poor transport facilities, a ready local access to
coal and iron deposits could explain why regions endowed wth such
natural resources witnessed the rise of coke-based iron naking and steam
engineering. W wll argue that, though a prerequisite, local supply of
coal and iron ore was certainly not sufficient for regions to devel op
such dynanic industries. In fact, the devel opnent and growth of these new
i ndustries only becane possible through the creative ability of firms to
generate or attract a supportive local environnent, because such a
favourabl e environnment was, to a high degree, |acking. This was achieved
t hrough, anong other things, the inport and creation of a (skilled)
| abour force (based on apprenticeship, on-the-job training, |earning by
doi ng), the developnent of a strong local network of techno-industrial
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i nkages between ancillary or conplenentary activities, the construction
of a canal and railway infrastructure, and the supply of capital based on
the practice of reinvested profits and, at a later stage, the
est abl i shnent of new (local) joint-stock banks.

3.3. Spatial Accidents

In the foregoing, we have suggested that newly energing industries nay
have a conplete freedom to |ocate anywhere, due to their discontinuity
(section 3.1) and creative ability (section 3.2). However, the WO
concept rejects the view that their enmergence takes place in a spacel ess
vacuum |In fact, technological change should not be wunderstood as
exogenous to space, but as interacting with its spatial context (CGertler
1992). When spatial conditions vary nmarkedly from place to place because
of different histories, the capacity of regions to generate or attract
new industries, and their ability to adapt their |ocal environment, nay
al so differ.

For this purpose, we will analyze here under what circunstances the
foundati on of new industries may actually depend upon, or be conditioned
by, the spatial environment, and how to relate this to their
di scontinuity and creative ability in space. In other words, we wll
focus attention on whether the notions of spatial indetermnacy and

creativity may still be valid when situating newy energing industries in
their local context. Taking into account of what has been said in section
2.2, we will successively exam ne those situations in which regions (a)

provide initial triggers or incentives in terns of |ocation-specific
probl enms and opportunities, or (b) offer a local environnent favourable
to neet the new requirenents of new industries. By doing so, we wl
exanmne the extent to which random events are still involved in the
spatial energence of new industries.

a Triggers

As has been set out in Section 2, nmajor innovations nay be triggered by
existing (spatial) structures and practices, that reveal specific

pr obl ens (factor scarcity, conflictual i ndustri al rel ations,
environnental threats, technological bottlenecks) or demands (rmarket
pressures, governnent regulations). We will claimthat, contrary to the
local character of searches along trajectories (section 2.1), it is
rather wuncertain and unpredictable where triggers will actually induce

the energence of new industries. This may, firstly, be related to the
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evol utionary view that regards t echnol ogi cal br eakt hr oughs as
unpr edi ct abl e, unexpected outcomes of searches (Nelson and Wnter, 1982;
Mokyr, 1990). Moreover, small, arbitrary events, or even accidents are
likely to be involved, which are hard to generalize about (Arthur, 1989).
Further, we can think of general triggers, which are anything but
confined to particular places, like high input costs (oil prices, |abour
costs) or government regulations (restrictive environmental policy).
Anot her reason for the uncertainty about the location of new industries
is the fact that there is an infinite nunmber of |ocation-specific
potential triggers, that are present in every possible type of region. In
fact, it remains an open question why certain potential triggers set in
notion the devel opnent of new industries in particular regions, and why
others (in the same or other regions) do not. W are dealing here with a
f undanent al problem of uncertainty and unpredictability ex ante
concerning the actual spatial manifestation of new industries. This is
illustrated in Figure 1, which shows the presence of nany potenti al
| ocation-specific triggers in all of ten distinct regions in a country,
but induce mgjor innovations in only three of them Al though each of
these major innovations can be related to a location-specific trigger,
they may still be regarded as accidental events, because we cannot
explain why simlar innovations did not occur in the other regions. This
reasoning is simlar to the selection processes determ ning choices of
technol ogy set out by Arthur (1989): the actual outcome |argely depends
on small, arbitrary events, nagnified by a positive feedback nechani sm
which, in our approach, is achieved by the creative ability of firns
buil ding up a favourable | ocal production mlieu around them

b Sel ecti on Envi ronnent

Once triggered, it is not unlikely that a particular spatial environment,
that provides a mixture of constraints, advantages and capabilities
carried over fromthe past may be nore beneficial for, or nore responsive
to the devel opnment of new industries than others. This is exactly what
the notions of heredity and selection in evolutionary thinking are about
(Metcalfe, 1989). W want to point out again, however, that it still is
not possible to predict where new industries will emerge.

W already explained in Section 2 that the selection environnment
consists of nmany potentially influential elements of a technol ogical,
economi c, political, social and institutional nature. Mreover, these
will only deternmine their location in case these are spatially
differentiated. Even so, it has already been pointed out before that the
di scontinuity of new industries inplies that potentially favourable
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i mpacts of the local environnent are likely to be rather weak, because
they hardly nmeet their requirements. Even nore so because the specific
needs of new industries are often not given but conme into being as a
result of their devel opnent in the regions concerned. In this respect, it
is essential to make a distinction between so-called “generic' and
“specific' conditions: in their initial stage of growh, new industries
can only nake use of generic, non-specific resources (basic know edge and
skills). As their growth proceeds, their creative ability turns out to be
an essential nechanism because it transforns the generic resources into
specific ones (highly skilled | abour, specialized know edge). It nay seem
rat her paradoxal that such discontinuity |leads to the conclusion that the
creation of a suitable production mlieu, based on such generic resources
may be regarded as a rather gradual process, that steadily emerges out of
its surrounding environment. In fact, it is this discontinuity that
expl ains why the growmh of the new industry snoothly transforns the |oca

mlieu to serve its devel opnent.

It may inply that regions endowed wth particular generic
conditions may, to a certain extent, be fitter to adjust than other
regions. The W.O concept clains, however, that potentially favourable
generic conditions are likely to be widely available in space, while
these will only influence rather than determne the ability of regions to
adjust. Though the local presence of generic conditions nmay be regarded
as potentially beneficial, it is far fromsufficient to sustain the rise
of new industries. In sum the energence of a new industry in a
particul ar region may be described as a rather adventitious process; the
beneficial, generic conditions are unlikely to be confined to only this
succesful region. Its creative ability may not prevent the devel opnent of
the new industry in regions where those generic, potentially favourable
resources are absent.

This is illustrated in Figure 1. The rise of a new industry in
region A may be explained by its potentially favourable environment.
However, it may also be viewed as a rather accidental event, because we
cannot provide an explanation for the fact that other regions endowed
with simlar beneficial conditions did not succeed to develop the new
i ndustry. The only thing we can explain is that regions |acking such
basic requirenents are nore likely to fail to generate new industries.
This is shown in Figure 1 by region B, where a nmmjor innovation induced
by a local trigger did not give rise to a new, fully-devel oped industry.
This touches upon the way of reasoning common to evol utionary theory,
that is to explain "... what is not likely to occur ..." (De Bresson,
1987, p. 754). One should, however, not forget that superprofits, for
i nstance, do not stop new industries from devel opping in unfavourable,
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high cost regions as well. In fact, Figure 1 illustrates a case, where
region C shows an ability to generate a new industry, despite its
unfavourabl e production mlieu. Here, we can argue that its creative
ability, which includes drawing resources (skilled I|abour) from
surroundi ng regi ons endowed w th favourable environnents (illustrated by
the arrows drawn in Figure 1) has been able to offset the |ack of |ocal
stimuli. The fundamental problem here is that we cannot explain why
region C was able to do so, and why regi on B was not.

- Figure 1 -

W will briefly illustrate this adventitiousness of the spatial
pattern of new industries on the basis of two examples derived from a
long-term spatial study of Geat Britain and Bel gi um (Boschma, 1994). In
both cases we will relate the rise of a particular new industry to a
favourabl e |ocal environment, determ ne whether such an environment was
confined to the host regions involved, and assess the inportance of the
ability of the new industry to create its own supportive |ocal
envi ronnent .

The first exanple relates to the rise of the nechanized cotton
i ndustry in sonme textile regions (Lancashire and Ghent) in both countries
in the late eightteenth and early nineteenth century. There, the new
textile mills could profit from favourable conditions associated wth
local linen and wool trades, such as pools of skilled entrepreneurs,
readily available reservoirs of experienced I|abour, and established
networks of suppliers and nmarkets. In fact, a tradition of a donmestic
“putting-out' system had led to a local accunulation of skills and
experience in this sem-capitalist type of production. This facilitated
the inflow of required labour in the new textile mlls in those regions
(Marshal I, 1987). Further, local networks of suppliers and buyers, I|inked
into a chain of successive stages of textile production (spinning,
weavi ng, bleaching, printing) favoured the absorption of the strongly
growi ng cotton output. These favourable conditions should, however, not
be regarded sufficient; many textile areas in Britain and Bel gi um endowed
with simlar conditions were unable to participate in this new sector.
Furthernore, the innovative firms showed a well-devel oped capacity to
create or attract their own beneficial conditions in situ. In fact, the
rise of specialized (textile) machine-building firms and the rapid
expansi on of heavy chem cals (Leblanc soda and bl eachi ng powder) in these
dynamic textile regions were largely a response to the rapid
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nmechani zation of the cotton industry, supporting its subsequent
devel opnent. Moyreover, required skills had to be created locally through
practical experience and on-the-job-training within the firnms thensel ves,
in order to conpensate for the lack of skills and the absence of a
techni cal education system Firns also depended heavily on a nassive
inflow of |abour (fromlreland in the case of Britain, from England in
the case of Belgium to secure the nmobilization of necessary workers for
the new textile mlls. They managed to avoid the traditional |abour force
by naking use of untapped, nore disciplined segnents of |abour supply
such as wonen and children, which were widely avail abl e.

The second exanple refers to newy energing industries such as
el ectrical engineering and autonobiles, that developed in a range of
British and Bel gian areas during the late nineteenth and early twentieth
century. These localities were characterized by a multiplicity of
net al wor ki ng, engineering and instrunent trades, from which were drawn
pool s of readily avail able experienced |abour and skilled entrepreneurs.
However, the randonmess of their spatial appearance nay be related to the
fact that these trades were widely available in space at that tine in
both Britain and Belgium many regions involved in these trades in the
past were incapable of reaping the benefits from these new industries.
Further, the inportance of their <creative ability nay be briefly
illustrated by the fact that these initial developnents were at a later
stage followed by the establishment of supportive technical schools (for
i nstance, King's College in London) in the regions concerned. These were
created and financed by the local firnms thenselves to overconme the |ack
of skilled personnel and the absence of governnent involvenent (see
Boschna, 1994).

3.4 Spatial Dynamics: Wndows of Locational Qpportunity

In the previous section we presented a theoretical concept, that adopted
a particular view with respect to the extent to which chance and
necessity are involved in the spatial nmanifestation of newy energing
i ndustries. The W.O concept is used to describe the nechani sns behind the
location of new industries in terns of spatial indeterm nacy, creativity
and randomess. By doing so, one can account for the fact that newy

energing industries are likely to develop rather independently of
establ i shed spatial structures and conditions.
From the WO perspective, we wll now focus attention on the

probl em whether these novelties may bring about elenments of flux or
stability in the long-termevol ution of the spatial system a topic which
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is regarded central to evolutionary thinking (see Nelson, 1995). This
pertains to the question to what extent the evolution of the spati al
systemis subject to fundanmental change when new industries energe, that
is to what extent these novelties require so-called new growh regions
rather than old industrial regions to develop. We will relate this to the
notions of indeterm nacy, creativity and randomess discussed above.
According to the W.O concept, the long-term evolution of the spatial
systemis in principle unstable. The discontinuity of major innovations,
conbined with their disruptive inpacts described in section 2.2 is likely
to change the ability of regions to generate or attract new industries in
the course of tinme. WMjor innovations often create opportunities for
| aggi ng and backward regi ons, whereas | eading regions are not necessarily
winners in many cases. However, there still is nmuch uncertainty about
whet her regi onal dynamics take place because there is nuch uncertainty
about the |ocation where the new industry will sprang up: the |ocation of
new industries is probably not determ ned by any specific, beneficial
factors.

Enmpirical evidence lends support to the view that long-term
structural shifts in techno-industrial |eadership between regions have
actually taken place in the major industrial countries. Forner |eading
regions are often unable to maintain their domi nant positions. W have
illustrated this in table 2 for Geat Britain and Belgium In this table
the long-term evolution of regions is presented on the basis of their
relative shares in enploynent in (clusters of) innovative industries, so-
called location quotients. A quotient higher than one indicates that a
region's nunber of enploynent in the innovative sectors exceeds the
nati onal average (Boschma, 1994). It is evident fromthe data that both
Wal lonia and the north of Britain were already losing their dom nant
position by 1910. It is conpletely vani shed by 1950. At the sane tine new
i ndustrial regions emerge in Flanders and the south of England to becone
prominent in 1950. The difference between the regions in terns of their
ability to generate or attract new (clusters of) innovative industries
has di sappeared. Moreover, it has been denonstrated in nany studies that
these newy energing industrial regions in both countries have
consol i dated and often inproved their performance in the post-war period
(see, for instance, Hall and Preston, 1988; Boschma, 1994).

- Table 2 -

The outconmes seem to support the wdely-held view that new
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industries will enmerge in regions different fromthose where traditiona

i ndustries are declining, due to so-called “inhibiting inheritances' in
speci alized industrial regions (Hall, 1985). The ability of this latter
type of region to generate new industries is often considered to be
weakened or eroded in the course of tinme, because they beconme too
strongly orientated towards their techno-industrial |egacy of the past, a
topic which has also been addressed in section 3.1 (see, for instance

Rees, 1979; WMarkusen, 1985; Booth, 1986; Norton, 1992).

Qur claimis here that it is uncertain whether nmjor innovations
cause instability in the long-term evolution of the spatial system in
terns of substantial shifts between techno-industrial positions of
regions. There are several reasons for this. Recent processes of
structural adjustnment in sone traditional industrial regions (Boston
area, Jura region, Ruhr area) have denonstrated that the |oss of techno-
i ndustrial |eadership and a structural process of decay are anything but
i nevitabl e destinies of this type of regions. Mreover, we argued earlier
that the spatial pattern of existing advantages and constraints
accunulated in the past may be hardly of relevance because of the
di scontinuity of mmjor innovations. In fact, the creative ability of new
i ndustries should be able to of fset any hindrances, including the earlier
nmentioned negative lock-in effects, whereas the rather accidental nature

of their spatial formation (their sensitivity to small, arbitrary
factors) | eaves open many possibilities.
W will, therefore, nmake use of the notion of w ndow of |ocationa

opportunity, because it incorporates the uncertainty with respect to
regi onal dynamics. The W.O concept has al so been used el sewhere, though
in a slightly different way (see Scott and Storper, 1987, Perez and
Soete, 1988; Storper and Wal ker, 1989). In our view wi ndows of |ocationa

opportunity open up in the event of newy energing industries. New
i ndustries develop independently of established spatial structures

because of their discontinuity, creativity and randommess. It is
uncertain whether rmjor techno-industrial changes cause regiona
dynami cs, because it is uncertain where new industries will energe. For

this reason, it is probable but not inevitable that major innovations
bri ng about regional dynanmics. In fact, we nay, for exanple, not rule out
the possibility that a new industry energes in traditional industrial

regi ons, consolidating their dominant position in the spatial system
al though hardly any conditions present in those regions could be held
responsible for this. Hence, it is wuncertain whether the |ong-term
evolution of the spatial system is subject to major instability as a
result of major innovations. In sum the concept of w ndow of |ocationa

opportunity clains that the long-term evolution of the spatial systemis
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potentially, but not necessarily, unstable.

The concept of w ndow of |ocational opportunity nmay be related to
the two notions of innovation described in Section 2 and sumarized in
Table 1. The notion of discontinuous innovation and the notion of
continuous innovative behaviour along trajectories may be succesively
associated with disruptive and cunulative tendencies in the long-term
evolution of the spatial system wherein w ndows of |ocational
opportunity may succesively open and close in the course of time (see
al so Storper and Wal ker, 1989). In fact, the rather indetermi nate spatial
mani festation of new industries nmay be followed by a logic of cunulative,
self-reinforcing tendenci es of spatial devel opnent.

This may be explained by an ideal type stage-nodel of a new
i ndustry in space, which has been summarized in Table 3. In the first
stage of their growmh cycle, new industries may energe spontaneously in
arbitrary places, which may upset the foundations of the spatial system
The discontinuity and randomess of mmjor innovations inplies that the
spatial emergence of new industries is unlikely to reveal predictable
tendenci es of necessity and regularity, because specific structures and
conditions laid down in the past are unlikely to determine their
| ocation. For exanple, their extrene sensitivity to a nultitude of small,
arbitrary triggers in space and the inportance of generic resources
during their initial phase of developnent inply that new industries may
well develop in a variety of alternative locations. In other words, the
wi ndows of [locational opportunity are widely open at this stage of
devel opnent. The next stage of developnent is characterized by a
cunul ative, self-reinforcing developnent in a few selected places, which
exercises longlasting exclusion effects on lagging regions. This is
achieved by a self-reinforcing feedback between the continuous nature of
i nnovati ve behaviour along trajectories, the build-up of localization
econom es, the creation and devel opnent of specific know edge resources,
the build-up of a socio-cultural climte of consensus and conmitnent
often materialized in particular institutions (inter-firm associations,

governnent regulations, industrial relation systens, educational and
research facilities, financial organizations) and strong |ocal econonic
growth within these dynamic regions. In fact, successive rounds of

i nnovative behaviour and local growh bring about higher volunes of
output, which allow the dynam cal regions to benefit from econom es of
scal e, higher rates of specialization and nore agglonerati on advantages
like a larger, nore diversified |abour nmarket, an accunul ated pool of
skills, know edge and experience, a larger supply of capital, a better
provision of infrastructural facilities, and so forth. Once the spatial
system has entered this phase, change will beconme nerely narginal: the

22



unfol ding of cunulative, self-reinforcing devel opment tends to reinforce
the persistence of regional disparities, because the |eading regions
continue to stay ahead at the expense of lagging regions. Hence, the
wi ndows of |ocational opportunity have closed around the nost dynam c
areas, while entry barriers or exclusion effects have been inposed on
| aggi ng regions.

- Table 3 -

3.5 Two Types of Spatial Change

By and large, the notion of discontinuous innovations plays an essentia
part in the foregoing, because it is strongly related to the notions of
spati al i ndeterm nacy, creativity and randomess discussed above
Nevert hel ess, it renmains an open question to what extent each nmgjor
i nnovation actually give evidence of a sharp discontinuity in space, that
is how big is the discrepancy between the new needs of the nmgjor
i nnovation and the local environment inherited fromthe past. We think it
is a big challenge for future research to define and neasure this
di screpancy enpirically, because it would increase our understandi ng of
evolutionary notions like fitness and selection. Mreover, this sort of
analysis may be regarded as essential to determ ne whether novelties
refl ect gradual, evolutionary rather than dramatic, discontinuous changes
in spatial econonies.

For this purpose, we present in Table 4 an analytical franmework,
which attenpts to shed light on the problem how to define spatia
di scontinuity. W suggest that the rate of discontinuity of each major
i nnovation may be assessed in ternms of the extent to which it can build
on a |l ocal environment when the new industry has to organize its required
i nputs (I abour, capital, technol ogi cal know edge and other inputs) and to
serve its markets. W take also into account whether it can benefit from
existing facilities provided by the (local) government.

If a major innovation can hardly draw on avail abl e | ocal conditions
to support its developnent in space, it wll be associated with a
revol utionary tendency of spatial change: it would reveal deep techno-
i ndustrial cleavages in the evolution of spatial econonies. Because of
this fundanmental shortage of necessary resources, new industries have to
rely on their creative ability in order to nobilize or attract these
themsel ves. As shown in Table 4 for exanple, new skills and flexible

23



[ abour at their initial stage of developnent will be acquired in this
case by on-the-job training, the start-up of new learning trajectories,
the creation of new (or the adaptation of old) educational institutes,
the inflow of external Iabour, and the use of new flexible |abour
segnents. W already presented at an earlier stage in this chapter
exanpl es of the spatial enmergence of new industries in Geat Britain and
Bel gium that could be associated with this revolutionary type of change.

By contrast, an evolutionary tendency of spatial change will then
be associated with situations in which new industries can build to sone
extent on existing local (though often generic) conditions when adjusting
the local environment in accordance with their needs. In this latter
case, a continuous framework would be nore appropriate to explain their
spatial emergence. As shown in Table 4 for exanple, new skills required
at their initial stage of growh nmay be acquired in this case by building
on and applying existing skills, know edge and experience accunulated in
established [ocal firms, educat i onal facilities and the |ocal
environnent. There are exanples of new techno-industrial sectors that
emerged in the last two centuries in Geat Britain and Bel gium that
could be associated with this evolutionary type of spatial change. These
sectors could largely build on structures carried over from the past,
strongly related to, and often actually incorporated in traditional
activities in the regions concerned. This is, for exanple, true for
hi ghly innovative industries such as iron making, mechani cal engineering
and steel making in the nineteenth century, that were erected upon the
foundati ons of heavy industrial conplexes laid down in the preceding era
of the first Industrial Revolution. It was this supportive environnent
that largely deternmined the |ocations of these industries. The ability of
established (iron) firns to divert into these related techno-industrial
fields could be attributed to the local accunulation of |arge sunms of
fixed capital (creating entry barriers for new regions), localization
econom es (skills, experience, infrastructure) and strong |ocal |inkages
bet ween nmaj or up- and downstream activities. This led to a consolidation
of the leading positions of established iron regions in both countries.
I ndeed, it seens that the wi ndows of |ocational opportunity never really
opened up in these situations.

- Table 4 -

The W.O concept may be related to the two types of spatial change
that are distinguished here. To begin with, the w ndows of |ocational
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opportunity are likely to be widely open if a revolutionary process of
spatial change is involved, because it reflects a high rate of spatial
di scontinuity. Because the new industry can hardly draw on |oca
conditions to support its growh in this case, each type of region starts
froma nore or less equal position and, thus, has nore or |ess the sane
probability to host the new industry despite the fact that their
histories may differ considerably. Hence, the new industry provides an
opportunity for lagging regions to escape the vicious circle of fornmer
constraints and exclusion effects, while leading industrial regions can
no longer build on |local advantages related to their techno-industria
| eadershi p. There is thus nmuch uncertainty not only about the place where
the new industry will germ nate, but al so about whether regi onal dynanics
may take place

This last nentioned point also applies to the evolutionary type of
spatial change. The wi ndows of |ocational opportunity wll, however, be
opened up to a lesser extent in this case because a relatively lower rate
of spatial discontinuity is involved. As set out in section 3.3, the
creative ability of the new industry in this case can build to some
degree on particular (though often generic) conditions inherited fromthe
past. That is why regions endowed with these potentially favourable
conditions have a higher probability to generate and develop the new
i ndustry. The probability still depends, however, on the extent to which
these (locally available) conditions nmay be regarded as essential to
devel op the new industry, and on the extent to which these may al so be
created in-situ in order to conpensate for their absence. W nentioned in
section 3.3, for exanple, that their often generic nature may inply that
they are likely to be widely available in space, whereas the creative
ability may not prevent the devel opnment of the new industry in regions
whi ch [ ack generic, potentially favourable resources. In other words, it
is still very likely that the wi ndows of |ocational opportunity are
wi dely open when an evolutionary type of spatial change is involved,
al though the rate of openeness is expected to correlate positively with
t he degree of spatial discontinuity.

4. Concl usi on

In this chapter we enployed the “w ndow of I|ocational opportunity'-
concept to answer the question whether the spatial energence of
novelties, such as major innovations that give birth to new industries,
should be attributed to chance events rather than determnistic
nmechani sns, and how this relates to the particular nature of change in
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the long-term evolution of the spatial system By doing so, we accounted
for a conplex interplay between spontaneity, creativity, randomess and
wi ndows of | ocational opportunity.

We have specified whether elenents |ike indeterninacy, human agency
and chance are involved in the spatial formation of newy energing
industries. W came to the conclusion that their discontinuity and
randonmess inply that their spatial pattern does probably not revea
predi ctable tendencies of necessity and regularity, because spatia
structures, conditions and capabilities laid down in the past are
unlikely to deternine their spatial manifestation. This happens in spite
of the fact that new industries nmay be induced or triggered by existing
practices and structures which provide opportunities and/or challenges.
This is also despite the fact that the formation of new industries may be
i nfluenced by the production environnent, that is facilitated in regions
endowed with beneficial (though generic) conditions. Neverthel ess, such
potential inpacts of space were considered to be highly unpredictable:
latent triggers or incentives are mnifold, while the selection
environnent nmay operate very weakly. In fact, we claimed that their
di scontinuity actually necessitated the incorporation of notions of human
agency and accidents to “explain' the spatial pattern of new industries,
because the selection environment will not provide a full explanation for
the | ocation of novelty.

Because there is nuch wuncertainty about the site where new
industries will enmerge, w ndows of |ocational opportunity tend to open up
in the event of newy energing industries: because of their
di scontinuity, creativity and randomess they are likely to bring about
regi onal dynami cs, w thout requiring so-called new regions instead of old
i ndustrial regions to develop. In other words, the WO nodel holds the
view that the long-term evolution of the spatial systemis potentially
unst abl e.

In our view future research should focus nore on the problem of how
to define and specify the rate of discontinuity of novelties, because
this would increase our wunderstanding of evolutionary notions Iike
fitness and (the potential inpact of) the selection environnent.
According to Hodgson (1993), “such a standpoint avoids the extrenes of
ei ther deterninismor conplete indeternm nacy' (p. 224). In fact, we share
the idea expressed by De Bresson (1987) and Hodgson (1993) that
evol utionary theory should explicitly focus attention on the reduction of
the possible range of outcomes and, at the same tine, clarify why it is
i mpossible to predict and deterni ne exactly when and where novelties wll
ener ge.
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Table 1. The main di fferences between the two notions of innovation
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t he notion of t he notion of
conti nuous i nnovati on di sconti nuous i nnovati on

- nature of innovation snmall, increnental radi ca

- role of history conti nuous, cunul ative, discontinuous, breaks
routi ne-gui ded changes wth the past

- triggers | ocal problenms and accidents, snall and
opportunities within arbitrary events, nany
exi sting routines potential triggers

- selection environment strong sel ection due weak sel ection due to
to role of sup- lack of stimuli
porting environnent creative behavi our

- predictable pattern hi gh | ow

of change

- econoni ¢ i nmpact smal |, cunul ative | arge, especially in
i mpact nmay be |arge the case of clusters

- econoni ¢ dynam cs dynam c stability instability and

transformati on

- firms nostly established nostly newy created
firms due to firm firmse due to flexible
speci fic advant ages nat ure

- institutional rel atively good m smat ch: structura

structure mat ch: in general crisis of adjustnent,
supporting transformati on

Figure 1. An illustration of the accidental way in which new industries

energe in space
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Table 2. The long-termability of selected regions to participate in new
techno-industrial fields in Belgium and Britain, expressed as location
guotients

Bel gi um 1846 1910 1947
Wl | oni a

- Mons 5.73 1.16 1.30
- Charl eroi 5.39 2.74 1.35
- Liege 4.21 2.16 0.99
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Fl ander s

- Antwerp 0.04 0.98 1.79
- Brussels 0.42 1. 47 1.53
- Tur nhout 0.12 0. 33 1.34
Geat Britain 1841 1911 1951
North

- Lancashire 3.02 1.13 0. 84
- Strat hcl yde 2.96 1.81 1.26
- North East 1.43 1.17 1.16
- South Wl es 2.21 0. 82 0. 97
Sout h

- Sout h East 0.14 0. 87 1.03
- West M dl ands 0. 85 1.31 1.69
Source: Boschmm, 1994

Table 3. The

two sequenti al

st ages of

devel opnent of a new i ndustry in space

the first stage of
di scont i nuous

di sconti nuous and

t he

second stage of
cunul ati ve

cunul ati ve

evol ution evol ution
- nature of arbitrary pl aces: spatial clustering:
spatial pattern optim zation | ocal i zed externa
i rrel evant econorri es
- origins of spati al cunul ati ve mechani sms in
spatial pattern i ndet er m nacy space: |ocalization
econorri es
- footl ooseness hi gh | ow
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- predictability | ow

- wi ndows of | ocational
opportunity

open

- dynamics in
spatial system but uncertain

potentially unstable

hi gh

cl osed

relatively stable and
fixed

Table 4. Two ideal types of spatia
evol uti onary
tendency of spatial change

change

revol uti onary

tendency of spatial change

new | abour builds on existing skills
and experience in |oca
trajectory/
firms, educational system
facilities/inflow
and | ocal environnent

| abour

new capital addition to old capital
capi tal : provision

provi sion by established

firms and existing |ocal
suppliers

capital suppliers
capital

new techno- builds on and reinforces
know edge applicability of existing
R&D

know edge (R&D, experience)
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old skills obsolete: on-the-job

trai ni ng/ new | earni ng
new educati onal
ext er nal | abour/ flexible
repl acenent ol d

by new firnms (fanmily capital,
rei nvest ed profit)/ new

vent ure capital/ ext erna

ol d knowl edge irrel evant: new
technol ogi cal trajectory/ new

facilities/ inflow of external



new i nput
of
supplies

new mar ket s
old

mar ket s/

new gover n-
nent
institution
regul a-

buil ds on existing capability

of current suppliers

new product sold on new or
establ i shed market: use of
exi sting market know edge

nm nor adjustnents established
know edge, capital, [aw and
infrastructural institutions:

buil ds on exi sting ones

know edge
new inputs: inhouse production

firnms/ creation of new

suppliers/ inflow of external
supplies

new markets: substitution of
mar ket s/ creation of new
supply of external narkets

dysfunctioni ng of established
institutions: new know edge and
capital institutions/ new

tions/ new infrastructure
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